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KIL-S-19500/605
10 November 1992

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, FIELD EFFECT RADIATION HARDENED (TOTAL DOSE ONLY)
TRANSISTORS, N-CHANNEL, SILICON TYPES 2N7292, 2N7294,2N7296, AND 2NT298
JANTXVYM, D, R, H AND JANSH, D AND R

This specification is approved for use by all Depert-

mantea and Asancise af tha henartment of Defense.
end Agencies of the bOepartment of Defense.

=11

1. Score

1.1 Scope. This specification covers the detail requirements for an N-Channel, enhancesent-sode,
MOSFET, radistion hardened (total dose only), power transistor intended for use in high density power
switching applications. Two Levels of product assurance are provided for each device type specified in
MIL-$-19500.

1.2 Physical dimensions. See figure 1 (T0-254).
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MIL-S-19500/605

1.4 Primary electrical characteristics at T, = +25°C.

] ] ] | ! ] | | ]
i i ! ! ! Max “pston) = ! ! ! !
[ Type | Min | Vggeeny I Max Ipgeq | IRose ITag | Exg |
! | Viemross | . ! Ves = 0 ! Vgs = 10V de ! max !' Tom ! " !
i [ 1 DS * °GS i 1 ——e i o= i
| | Veg =0 | lvs\g = 80 percent | 250 | 125° : I | |
I, = .250 mA dc |of rated V T, = +25°C |7, = + c 1

! !' ! o ! 0s ! J-o v ! J‘o b 4 1 ! ! AS !
1 tip 1 1 1 =t ip2 | ®% 4p2 i 1 i ]
1 |]= 1.0 mA dec | | { | | | | 1
! | | | | l I l |
! | ¥de |  vde | made | ohe 1 o o] s |
| | | Min Max | ] | | | | |
|2N7292 | 100 | 2.0 4.0 | 25 | o.070 | 0.140 | 1.00 | 75 | 281 |
jen7es4 | &G0 i i { G.1i5 | g.253 | | 6% | 238 |
{2N7296 | 250 | ] | 0.18 | 0.466 | | 51 I 130 |
j2N7298 |  S00 { | | 0.615 _| 1.60 1 | 22 [ 36 |
1/ Pulsed (see £.5.7).

2. APPLICABLE DOCUMENTS

2.7 Governmant documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks

fors s part of this docusent to the sxtent specifisd herein, Unless otheruise specified, the izsues of

these documents are those lListed in the {ssue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION

MIL-S-19500 - Semiconductor Devices, General Specification for.

STANDARD

MIL-STD-750 - Test Methods for Semiconductor Devices.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Standardization Document Order Desk, Building 4D, 700 Robbins Avenue, Philadeiphia, PA
19111-509% . )

2.2 Order of precedence. In the event of a confiict betwveen the text of this document and the references
cited herein  the text af this document takes precedence. Nothing in this document. however. supersedes
applicable laws and regulations unless a specific exemption has been obtained.

ated detail specification. The individual item requirements shall be in accordance with

i
and ae anarifiad harain
e =% IPpSLITISC aeren.
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MIL-5-19500/605

3.2 Abbreviations, symbols, and definitions. Abbreviations, symbols, and definitions used herein shall

be as specified in MIL-S-19500.

I ™ Rated Avalanche Current, Non-repetitive

V(1sq) - Source pin to case Isolation voltage

—— PUSYY PN v PN _--l-— i -l
¥ L

3.3 Pssi Ign, CONSTTuUction, &hvd i z-u—-l‘ discnsicns e
shall be as specified in RIL-3-19500 and on figure 1

3.3.1 Leead material and finish. Leed meterial shall be Kovar or Alloy 52; a copper core or plated core
is permitted. Lead finish shall be solderable as defined in NIL-3-19500, MIL-STD-750, and herein. Uhere a
choice of Lead finish is desired, it shall be specified in the scquisition documents (see 6.2).

3.3.2 1Internal construction. Multiple chip construction is not be permitted to meet the requirements of
this specification.

3.4 Marking. Marking shall be in accordance with MIL-S-19500. At the option of the manufacturer,
marking of the country of origin may be omitted from the body of the transistor, but shall be retained on

the initial container.

3.5 Electrostatic discharge protection. The devices covered by this specification require electrostatic
discharge protection.

3.5.1 Handling. MOS devices must be handled with certain precautions to avoid damage due to the
accumulation of static charge. However, the following hendling practices are recommended (see 3.5).

a. Devices should be handled on benches with conductive handling devices.
b. Ground test equipment, tools, and personnel handling devices.

c. Do not handle devices by the Leads.

d. Store devices in conductive foam or carriers.

e. Avoid use of plastic, rubber, or silk in MOS areas.

f. HNaintain relative humidity above SO percent if practical.

g. Care should be exercised during test and troubleshooting to apply not more than maximum rated
voltage to any leed.

h. Gate must be terminated to source, R < 100 kilohas, vhenever bias voltage is to be applied drain to
source.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sempling end inspection. Sempling and inapection shall be in accordance with NIL-S-19500, and as
specified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-5-19500, and as
specified herein. Alternate flow is allowed for qualification inspection in accordance with figure 2 of
MIL-S-19500.

4.2.1 Group E inspection. Group E inspection shall be conducted in accordance with MIL-$-19500, and
table V herein.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T21:50Z
J Check the source to verify that this is the current version before use.
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4.3 Screening (JANTX, JANTXV, and JANS levels only). Screening shall be in accordance with tables Ila
and IIb of MIL-S-19500, and as specified herein. The foiilowing measurements shail be made in accordance
with table I herein. Devices that exceed the Limits of table 1 herein shall not be acceptable.

4.4 Quality conformence inspection. @uaiity conformance inspection shail be i
MIL-S-19500, and as specified herein. Alternate flow is allowed for quality conformance 1

accordance with figure 2 of MIL-S5-19500.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with NIL-S-19500 and table
I herein. (Endpoint electrical measurements shall be in accordance with the applicable steps of table V
N in.>

2 6roup B inspection. Group B inspection shall be conducted in accordance with the conditions

iad dan aidhmemns ting in tablae IVa (IANS) and tahla IVh (JANTY and JANTXV) of MI1 -S-10500 and
SANTXVY2 o7 Nit-s-1Yo, enc

a, s Tas
.G TOT = TUp ISSIINg N IS0e e

IpT-
table Ila and table Ilb herein. Electrical measurements (endpoints) and delta requirements shall be in
accordance with the applicable steps of table V herein.

4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table V of MIL-5-19500, and table IIl herein. Electrical measurements
(endpoints) and delta requirements shall be in accordance with the apolicable steps of table V herein,

4.4 Group D Inspection. Group D inspection shall be conducted in accordance with MIL-5-19500 and
el

4.
table 1V herein.

4.5 methods of inspection. Methods of inspection shali be as specified in the appropriate tables and as
follows.

4.5.1 Pulse measurements. Conditions for puilse measurement shali be as specified in section & of
MIL-STD-750. oo e

4.5.2 Thermal resistance. Thermal resistance measurements shall be performed in accordance with method
3161 of MIL-STD-750. The maximum Limit of R_, .\ = 1.00°C/M. The following parameter measurements shall
apply:

a. Measuring current (I,) -~ - - = - -~ - = -~ -~ 10 mA
b. Drain heating current (I, ) - - - - - -~ - -~ -~ 4 A
c. Heating time (t,) - - - - - - - - - =~~~ -~ = -~ Steady-state (see MIL-STD-750, method 3161
for definition)
d. Drain-source heating voltage (V) - - -~ ~ - - - - - 25 V
e. Measurement time delay (tﬁii) ----------- 30 to 60 us
f. Sample window time (tg)) =~ - - - ===~ =-« -~ 10 s maximum
4

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T21:50Z
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Dimensions are in inches.
Metric equivalents are given for general information only.
Metric equivalents are in parentheses.
Refer to appiicabie symboi list.
Dimensioning and tolerancing are in accordance with ANSI Y14.5M.
Glass meniscus included in dimensions D and E.

n
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FIGURE 1.

| I ]
| Symbol | AA |
i i i i
1 | Min | max |
| | I [
i A j 249 i .¢60 |
| 1(6.32) 1(6.60) |
| | { |
i A j .040 i 050 |
| 1¢1.02) 1¢(1.27) |
| I !
i A i .150 8s¢ i
| { (3.81) 1
| | ! !
i © i .790 | .800 |
| 1(20.07) 1(20.32) |
| | | |
i 0, i .535 i 545 |
] 1¢13.59)  {13.89) |
| | |
i e i .150 8s¢ i
| | (3.81) 1
i | | |
i E i .535 [ .545 |
| 1€13.59) 1¢13.891
{ | | {
i {1.195 i 1.235]
| 1¢30.35)  1¢(31.37)]
| I | |
[T | .665 i .685 |
1 1€16.89) _ 1(17.40)|
| | | |
i @ i .139 | 149
| 1¢(1.53) 1¢3.78) |
| ] | |
i @ j .035 j 045 |
{ 1(0.89) 1¢1.16) |
[ | [
j Term 1 | Drain i
! ! !
| Term2 | Source 1
i i i
| Yerm 3 | Gate !

Physical dimensions for 70-254.
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[Screen (see | Measurement l
jtabie il of | i i
|MIL-$-19500) | JANS Level | JANTX and JANTXV levels |
| | i |
i i/ jFethod 3161 (see 4.5.3 jfethod 3761 (see 4.5.3) i
| | 1 |
| | ] |
i is iGate stress test (see &4.5.5) [Gate stress test (see 4.5.5) i
! ] | |
| | ! s
i i/ Method 3470, E,¢ test (see &.5.4) jfethod 3470, E,, test (see 4.5.4) i
| | | |
| | | |
i 27/ jSubgroup Z of tabie I herein {Subgroup 2 of tabie I herein i
| | 1 ) |
| I ] |
i S “GSS’ Ipsst [Not appiicabie j
| | | [
! | ] |
i i0 {MIL-STD-750, method 1042 {RIL-STD-750, method 042 i
] |test condition B |test condition B |
1 | 1 |
| | | |
Lo Hossris lgssgis lossis Rosiony” Yescmiy  {lesseis fossri fossic Rostons !
| }Sugg '?‘ b?e 1 herein; lvGS(th |
i i jsubgroup 2 of table I herein i
| !MGSSF‘ = 220 nA dc or £100 percent of 1 |
| |imtul value, whichever is greater. | ]
i i i i
| AT ___. = £20 nA de or $100 percant of ! |
| 'T'GSSRI s NS ! !
| jinitial value, whichever is greater. | |
| ! | |
1 lAY +10 118 de or 2100 narcant of { |
H 141pss1 10 1A dc or +100 parcent of | [
i hmtml value, whichever is greater. ] |
| ! | ]
i 12 |MIL=5TD=750, sethod 1042, test {MIL=5TB-750, method 1042, condition A or !
| {condition A [Ty = +175°C and t = 48 hours min 3/ |
| | | 1
! ! ! !
| 13 |Subgroups 2 and 3 of table I herein; |subgroups 2 and 3 of table I herein. |
| | |
] ! Av - 42D md de ~An 41NV mancant ~& 1Ay = 4D mA der aAx AN ane ~F [}
i I“‘Gssrl =2V fin GC OF = l\:rv perient OO 184cosF l 220 nA dc or 100 percent of 1
| |initial value, whichever is greater. {initial value, whichever is greater. |
! ! Ay AWM b de mm AW mmmaom - ! Ay AWMl A e AN\ e & !
I ln,‘Gsst - EAQV IR UL VI - IL.RJ pEirLenie vy 'n GSSRI = aLUUVIN u". A\ 4] "wrJ .pcl eI v I
| |initial value, whichever is greater jinitial value, whichever is greater. |
I | | |
i i“oss1 = 270 LA dc or 100 percent of il‘libss.‘ = z1QuUA dc or 100 percent of i
| linitial value, whichever is greater. |in1tial value, whichever is greater |
| | I |
i {aR Rpscon)1 = €0 percent of initial vaiuve. i‘ﬁDS(on)‘! = 20 percent of initial vaiue. i
| | | |
1! }A GS(rh)1 = 220 percent of initial value. }AVGS(“‘” = 220 percent of initisl value. {
1/ Shall be performed any time after acreen 10.

2/ shall be perfor-ed nfter E,s test, method 3161, and gate stress test.

3/ Use of this accelerated screening option requires a 1,000 hour life test in accordance with

anni icahlie aroun £ aitharoun ’ Lifa test, and -M-M!ﬂfﬂ enacified herein to bhe orovided to the
AR TuP =, SUDTOUP MIVe onc-po spec PTOVICSC (¢

qualifying activity for review and lcceptance.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T21:50Z
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TABLE I.
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TABLE 1. Group A inspection - Continued.

| | ! | | |
| Inspection 1/ | MIL-STD-750 | sSymbol | Limits 1 Uunits |
i i i i i i i i
] |_Method | Conditions | | Min | max | 1
! ! ! ! ! ! ! !
I Subgroup 3 i i i I i | i
! I | I | ! | |
|High temperature | |Tc Ty = +125°¢C | | | | |
| operation i a i i i i i
j | I | | | ! |
|Gate current | 3411 l Vs = +20 and -20 V dc, “GSSZ | | 2200 | nadc |
i i jblas condition €, Vpg = 0 i i i i i
! 4 ! ! ! ! ! !
[orain current | 3413 !.VGS =0Vde, “DSSZ I ] 1.0 | mA dc I
i i jbias condition C i | | | |
1 ! ! I ! 1 | 1
| | |v = 100 percent of I | | | |
i i lrateﬂ vos i i i i i
! ! | I | ! ! |
l! : lI\Ioge; 30 percent of i|1°ss} : : 0.25 |I mA dc :
ra

! ! ! oS ! ! ! ! 1
!Static drain to source l 3421 !YGS =719 Y,dc' _pul;g(j IrDS(cm)S [ l | l
| "ON"-state | j(see 4.5.1), Id = id2 i i j i i
| resiatance { ! ! ! i | [
| l | 1 ! | R
| aN7292 1 | i [ i 0.0 | 0 i
[ 2n7294 g g ! | | o02s3({ a |
| N2 | | | | | 04| @ |
| 2N7298 | | i | i 1.60 | @ i
! ! ! ! ! ! ! !
|Gate to source | 3403 |Vpe = Vaer Ip =1 #A dc [Ve GS(th)? | 1.0 | | Vv de |
| voltage (threshold) | | T A | | | |
| { | ] ] | | !
1 i 1 I i ] t 1
|Low temperature | |Te = T, = -55°C | { | | |
| operation [ | | ] | | |
| | | | ! ! ! !
|Gate to source | 3403 ]ves 2 Ve, Iy = 1 mA dc Ve Gs(emyT | | S.0 | Vvde |
| voltage (threshoid) | | ] | ! ! !
| i i a i : : s
| | ! | | | { |
See footnote at end of table

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T21:50Z
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TABLE I. Group A inspection - Continued.

|

| | | | |
i Inspection 1/ o MIL-STD-750 | symbol | Limits | Units |
! f | | ] | | {
1L | Method | Conditions 1 1 Min | Max | !
| | | | | | | |
| mmeer | R
| I
|Gate charge | 3471 =Condit1on 8 : I I : :
| |
:On-state gate charge : {:M:IO.S BVpss { Qg(on) I I : i
0
|  aN7292 | IVes = Bdv | I | 3 | nc |
| 2N7296 | Ilger = lgsa | | | 298 | nc |
I 2NT296 [ | ! ! | 264 | nC |
| 2n7298 | [ { i | 264 | nc |
| | | ! I | | |
|Gate to source charge | | | Q | | | |
| | | % l | |
I 2NT292 | | | [ | 46 | nC |
| 2N7294 | | | ] [ 66 | nC {
| 2n7296 | ! | f [ 48 | nc |
| 2N7298 | ! | f | 56 | ncC f
| | I | | | | I
|Gate to drain charge | | | Quy | | | |
! | | | ° | | | |
l 2NT292 | | fo 1 - & | nC |
! 2N7294 | | | ! 1646 | nC |
| 2N7296 | | | ] ] 124 | nC |
{ 2NT298 | I : } : 126 i nC }
|
|Reverse Recovery Time | 3473 |di/dt = 100 A/us, | | | | |
| : :Voo =30V, Id = 1d1 : = : { }
[
| 2N7292 | | | Trr : { 1400 : ns :
| 2NT294 | ! [ 1700 ns
I 2NT296 | | | | | 2000 | ns |
|  2n7298 | | ! | | 2300 | ns |
1 | 1 e i | | |

1/ For sampling plan, see MIL-S-19500.

10
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TABLE Ila. Group B inspection for JANS device.

| ] |
) Inspection 1/ | M1L-S70-750 }
| | I A !
| {Bethod | Conditions i
| | | |
| Subgroup 1 | | |
| ) ] |
|Physical dimensions | 2066 |See figure 1 ;
| | |

l Subgroup 2 2/ | | }
| ] |

[Solderability | 2026 | :
| | |

|Resistance to solvents | 1022 | {
| | |

l Subgr 3 | | |
| | | |
| Temperature cycling ] 1051 |Test condition G, 100 cycles |
| (air to air) | | }
| | [

|Hermetic seal | 1071 | |
| | | |
| Fine lLeak | | ]
| Gross leak | | :
| | |

|Electrical measurements | |see table VI, steps 1, 2, 3, 4, 5, 6, and 7 !
1 1 1

I t ! i
|pecap internat design | 2075 |[See 3.3.2 |
| wverification | | %
| ] |

| SEM | 2077 | :
| | |

|Bond strength | 2037 |Test condition A, all internal wires for each |
| ] |device shall be pulled separately. ]
| | | |
|pie attach integrity | 2017 | }
| | |

| esaemt L |
g Intermittent operation life I 1042 ICondition D, 2,000 cycles. No heat sink nar ]
| | |torced-air cooling on the device shall be |
) | |permitted during the on cycle. |
| | |ton = 30 seconds minimum |
| ] | |
|Electrical wmeasurements | |See table VI, steps 1, 2, 3, 4,5, 6, 7, and 8 |
1 ] t I
1 1 i i

See footnotes at end of table.

1"
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TABRLE Ila roun B inspsction for JANS device - Continued.
i I I
} Insnection 1/ | MIL-STD-7S0 f
| T i | T i
1 _[Method | Conditions ]
! ! ! !
I Subgroup 5 2/ I | |
| { | |
lAccelerated steady-state 1 1062 [Condition A, Vp . = rated; T = #175°C; ¢ = 120 |
| reverse bias | {hours min. R and record Vgp neqy (Pre and |
| ! |[post) at I, = 1 mA. Read and | ét':oF& xoss (pre |
1 | land naet) 1n arcardmnca uith rtahia VY 1
| | land post) In sccordance with table VI !
| [ | |
|Electrical measurements | |See table VI herein, steps 1, 2, 3, 4, S, 6, |
1 1 | e 2 Ma. ;e ohar 18 narcant ~Af rhe cnmmnla [}
! | lend 7. c than 15 percent of the sasple |
| | |shatl be permitted to have a 8Vg, pegy shift of |
| | |more than 10 percent and A1, greater than |
| 1 I8N ve8 1
i i 199 M. 1
| | i |
|Accelerated steady-state ] 1042 |Condition B, V 6s = rated; T, = +175°C |
! gaste stress | it = 24 hours min i
! I | |
|Etectrical measurements | |See table VI herein, steps 1, 2, 3, 4, S, 6, {
: : jand 7. :
| { ] i
|Bond strength (Al-Au die | 2037 |Test condition A, sll internal wires for each |
i interconnects only) i Idc'v";ce shall be pulled separately i
| ! | |
| Subgroup 6 | | |
! a i i
| Thermal impedance | 3161 |see 4.5.2 |
1 1 | |

1/ For sampling plan, see MIL-S-19500.
2/ A separate sample may be used for each test.

-
n
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TABLE I1Ib. Group B inspection for JANTX and JANTXV.

MIL-STD-750

i i
| |
1] 1
l | | L
| | Method | Conditions
! ! I
! Subgroup 1 | |
| | |
|ealderahility ] 6 |
R b 4 1} —— 1
| | |
|Resistance to solvents | 1022 |
e ! |
| Subgr: 2 | |
| ] {
| Tamnaratiira Asuval $na | 1NK1 {Taer randitian € 25 fvelae
| Temperature cycling | 1051 |Teet condition G, 25 cycles
| Cair to air) | |
[ | |
|Marmat i~ eani ] an71 1
|Mermetic seal ! 17 |
[ | |
| Fine Leak | |
1 Ponna !aal t 1
| WVrGS3 (Sax i |
| [ |
|Etectrical measurements | |See table VI, steps 1, 2, 3, 4, 5, 6, and 7
] ) i
I i I
| Subgroup 3 2/ i |
! e | | .
jIntermittent operation iife i 1042 |Test condition U, 2,000 cycles; a cycle shall
| <TrPD) | |be 30 seconds minimum.
| ! |
{Etectrical measurements i jSee tabie Vi, steps 1, 2, 3, 4, 5, 6, 7, aw &
I | I
|Bond strength | 2037 |Test condition A; all internal bond wires for
i i jeach device shail be puiied separateiy.
| | |
| Subgroup & | [
| | |
|Decap internal visual (design | 2075 |See 3.3.2
| wverification) | |
| | |
| Subareoun 5 | ]
I | !
|Not applicable | |
| 1 {
) ] i
| Subgroup 6 I I
] | ]
IMnt annlicahla i i
|Mot applicable ! 1
| ! ]
L ¥ Com commnlime ol am ama MYE _©_ 4081
_'I L] “w\ 'l's P\-'Il PEEC NMAGWT I I TIVNI
2/ 1f group B-3 is to be continued to group C-6, bond strength test may be perforsed
atter group 0-6.
L E
I
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NIL-§-19500/605

TABLE III. Group C inspection (all quality ileveis).

[ | |
| Inspection 1/ | HWiiL-579-750 |
| | | |
| | Method | Conditions |
| | l :
i Subgroup 1 ! ! |
! 1 | 4 |
|Physical dimensions | 2066 |See figure 1 §
| I | |
i Subgroup 2 | | |
! | ! i
jThermat shock (glass strsin) | 1054 Icondition B |
! [ | |
|[Terminal strength (tension) | 2036 |Test condition A, weight = 10 pou t=1 |
| | | |
{Hermetic seal | 1071 | |
| | I !
j Fine Leak ! [ |
| Gross leak | | |
| | i !
|Moisture resistance | 1021 |[owit initial conditioning |
| | | |
|ELectrical measurements i jSee tabie VI, sieps 1, 2, 3, 4, 5,6, and? !
1 ] l {
| ' !
| subgr 3 | | i
l I i !
| shock | 2016 | |
| ! ! |
|Vibration variable frequency | 2056 | I
\ | | ‘
i : !
|Constant acceleration | 2006 | i
! i i !
|Electrical measurements | |See table VI, steps 1, 2,3, 4,5,6, and 7 |
| | | |
| Subgroup & i i !
i ! ! I
|Salt atmosphere (corrosion) | 1061 | i
| | i !
| Subgr b | | |
1 | ! 1
|Not applicable | i |
i ! ! |
| subaroup 6 1 | i
I I i !
|Intermittent operation life | 1042 |Test condition O, 6,000 cycies. A cycle shall |
| q ! l
g i i |
. ! l !

| 1

be 30 seconds minimum.

See table VI, steps 1, 2, 3, &4, S,

1/ Ffor sampling ptan, see MIL-S-19500.
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Group D inspection.

TABLE IV.
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Preirradiation

Hin

[PTSpESE PRSI GU—

| symbol

.ll..l-ll.nll.lA

Conditions

MIL-STD-750

~
-

" " s Y S} S (e = G (B i i s e e . G S P = — W S - — " i ) — o s e A G S 4 (B P . W— — o e e i st s o]

[*]

O W Lo
VLV VVLoL T vV Yo
VOV O VOV

>>»> >m>>> £ m.“m.m.m.

nA dc

oOoo

LA AL A 4 [}
B =3 RARR
- =

" o e L € S S (P = e T (o P 6 e St G S i . S et o e S . S e e St S o e i . i e AR S S e ot . e . et e o e e e e

c®oo
NINN N

8818
- o N
e ]

onoo
LA A 4 m [ W UN N N
( NIWNN
Lad (o

— T T S R 0 S (e i e (M e e . S e e S s . S e ) e T e’ e A —" — s S A = . St 2 S 4 . S o o o — — S S— . T e e e e v

e®oo
NINN N

888
- o N

~

) = - -

0 £ [T [ 3 -

Q - "n (2 [

~ ~ wn (%] i

(4 [ 9 pL a

D [t - ) -
> »

" o " nNd v o) =
@S O o~ Q &
e 2P3 2wt > »>5_ b o6&
e . e . e i ! . e s e e et et S S S S . e (o e . S e e e e e e s e 1]

o ~
-

mm b - e
o ! -
- m n M _“ Vn..

total dose
irradiat
int
ctrica
reakdown
iaddet* a4

unltans
drain to
source
2N7292
2N7294
287296
2NT298
€ o

source
2N7292
SNT254
2N7296

2N7298

san

Inspection

—— — —— e - ——

See footnotes at end of table.

15

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T21:50Z

Check the source to verify that this is the current version before use.

i
|
!
!
]
q
1

bl
b



— e T

"
&
5

——— ey -

: 5
§ 14
R
» [-14
o w
o N — —

bt 2

Wa 5

S -

. - R

- €

-

" h c

O ] =

a. x
—— e e e e L

6 S
R ac xx
-

Bal v

B -
« - nv‘

x|

Nin

L ——

'~
V=i
Conditions

e

vV dc
Vv dc
V dc
vV dc

caGaccac aaacac Qcca

————— . v o — o e S i e e e e o o " i — — T o e 4 e At e e

4R %%

oMo

——— s et | e e e e S e e o, | S T . e o . e e ot} e e S S M e+ e e i o 4 e e e

e e e e e e e e e i e e ! o e e ) —— e o . e o o s e e ]

$E8%

.123_\1.

e e e e e e e e e - e e e e+ o s —— e e = A e o e e e e o]

1.
~ ~
>

§ 5

A d N
» o
o o

3 >

> - > >
= N (=] m - - (o]
-~ « 5 ...D - < - ....OA ["2) - <
[T ,ﬂ ~ . " . ﬁ l~. W
2 e " v [ .m "
853 ¢ o a6 P jed
> B .S S S.e8 38 8

' c v v
co ¢ L0
~N .“ " n e C [ '}
a3 5508 o g o g wnm. NP NYE®
g .85r RRARR RRER ff REAR BB
ol & Cogb EREZ SEFEE £ g _mm = z ”7m
Mm N.IMr NN NN A5&& o688 NN NN &R
a a 8
.- S U

1A
1

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T21:50Z

Check the source to verify that this is the current version before use.

mpling plan see MIL-S-19500.

2PeCct

Inenaction r
conditions:

1/ For sa

2/



MIL-S-19500/605

TABLE V. 6Group E inspection (all guality levels)_for qualification only.

| [ I |
| Inspection | MIL-STD-750 ] Quatification |
| | | | and large lot |
| | Method | Conditions | quality |
| | | | conformance |
L | | | inspection |
| ] I | |
| Subgroup 1 | | | 12 devices |
| I | | ¢=0 |
| Temperature cycling | 1051 |-55°C to +150°C, SO0 cycles | |
| Cair to air) | | | |
| I | | |
|Hermetic seal | 1071 | | |
| | ! ! !
| Fine Leak | | | |
| Gross Leak | | | |
| I | I |
|Electrical measurements | |See table VI, steps 1, 2, 3, 4, 5, 6, and 7 | |
| | | | [
i Subgroup 2 1/ I ! | 12 devices |
| | | | e=0 |
|Steady-state reverse bias | 1042 |Condition A: 1,000 hours | |
| | | I |
|Etectrical measurements | |See table VI, steps 1, 2, 3, 4, 5, 6, and 7 | }
| | | | |
| Steady-state gate bias | 1042 |Condition B: 1,000 hours | |
| | | | [
|Electrical measurements | |See table VI, steps 1, 2, 3, 4, 5, 6, and 7 | |
] | I I |
|Not applicable | | | |
I | | | I
I Subgroup 4 | I | I
| | | | 12 devices |
| Thermal resistance | 3161 IReJc = 1.0°C/V maximum. See 4.5.2 | e¢=0 |
| | | i |

1/ A separate sample for each test shall be pulled.
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Groups A, B, and C electrical measurements.

TABLE VI.

!
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THERMAL RESPONSE (Zg e

MIL-S-1
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4.5.3 Thermal response (Avso measurement). The delta Vgp measurement shall be performed in accordance

vith method 3161 of NIL-STD-750. The delta V., conditions (1, and V ) and maximsum Limit shall be derived by
each vendor from the thermal response curves ?see figure 2) and shel'l' be specified in the certificate of
conformance prior to qualification. The following parsmeter measuresents shall apply:

a. Measuring current (I) - - ==~ - ==~ - =-~-- -~ 10 =mA

b. Drain heating current (I") ------------ 4 A minimum
c. Heating time () ~ - -~~~ -~ B 100 ms

d. Drain-source heating voltage (V) - - - - - - - - - 25V

e. Measurement time delay (ty,) - -~ -~ - -« -~ -~ 30 to 60 us
f. sample window time (tg) - -~ =~ -~ ---- -~ - 0 us waximue

4.5.4 Singte pulse avalanche energy (EAS)'

b. L= .1mH

2
€. Eg = 1/2 Ll,s

+10°¢
d.  Initial junction temperature = +25°C, -5°C

4.5.5 Gate stress test.

a. Ve < 30 V minimus

b. t =250 us minisum

S.1 Packaging requirements. The requirements for packaging shall be in sccordance with MIL-$-19500.

6. NOTES
(This section contains information of & general or explanatory nature that may be helpful, but is not
sendetery.) -
-

6.1 Notes. The notes specified in NIL-S-19500 are applicable to this specification.
6.2 Acquisition requirements. Acquisition documents should specify the following:
a. Title, nuaber, and date of the specification.

b. 1lssue of DODISS to be cited in the solicitation and, if required, the specific issue of individual
documents referenced (see 2.1).

c. Lead finish may be specified (see 3.3.1).

d. Type designation and product assurance level.
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6.3 Substitution information. Devices covered by this specification are substitutable for the
menufacturer's and user's Part or Identifying Number (PIN). This information in no way implies that

maryfacturer's PIN's are suitable for the military PIN,

] | |
| _Preferred types | Commercial types |
i I 1
| 2NT292 | FRF150 1/ |
| anNT29% [ FRF2SO 1/ I
| 2NT296 | FRE2SL 1/ !
I 2n7298 | FRF4SO 1/ |
| [ |
! 1 !

1/ FRFxxxM, FRFxxxD FRFxxxR, 3 k, 10 k, 100 k RAD(S1)

s: Preparing activity:
ER NASA ~ NA
E

es
Air Force - 70, 80

ULA - B
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